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Abstract
Social distancing measures implemented by governments worldwide during the COVID-19
pandemic have proven an effective intervention to control the transmission of SARS-CoV-2.
There is a growing literature on predictors of adherence behaviours to social distancing
measures, however, there are no comprehensive insights into the nature and types of non-
adherence behaviours. To address this gap in the literature, we studied non-adherence in
terms of counts of infringements and people’s accounts on their behaviours in a sample of
North London residents. We focused on the following social distancing rules: keeping 2 mts.
distancing, meeting family and friends, and going out for non-essential reasons. A mixed-
methods explanatory sequential design was used comprising an online survey (May 1–31,
2020) followed by semi-structured in-depth interviews held with a purposive sample of sur-
vey respondents (August 5 –September 21, 2020). A negative binomial regression model
(quantitative) and Framework Analysis (qualitative) were undertaken.681 individuals com-
pleted the survey, and 30 individuals were interviewed. We integrated survey and interview
findings following three levels of the Social Ecological model: individual, interpersonal and
community levels. We identified non-adherence behaviours as unintentional (barriers
beyond individual’s control) and intentional (deliberate decision). Unintentional adherence
was reported by interviewees as, lack of controllability in keeping 2 mts. distancing, environ-
mental constraints, social responsibility towards the community and feeling low risk. Inten-
tional non-adherence was statistically associated with and reported as lack of trust in
Government, support from friends, and lack of knowledge about rules. In addition, interview-
ees reported individual risk assessment and decision making on the extent to following the
rules, and perceived lack of adherence in the local area. Our findings indicate that uninten-
tional and intentional non-adherence should be improved by Government partnerships with
local communities to build trust in social distancing measures; tailored messaging to young
adults emphasising the need of protecting others whilst clarifying the risk of transmission;
and ensuring COVID-secured environments by working with environmental health officers.
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Introduction
On March 23, 2020, the UK government announced a new set of mitigation measures to slow
the spread of COVID-19. New regulations required the public to observe social distancing
(SD) by staying at home and only leaving to exercise once a day, to shop for essential items, to
seek and provide medical assistance, and to travel to work if this was not possible from home.
People were asked to minimise the time spent outdoors and to keep a minimum distance of 2
mts. away from others outside their household. In addition, a shielding policy for extremely
vulnerable people as well as self-isolation measures for those with symptoms were also intro-
duced [1].
There is a burgeoning literature and data available on the effectiveness of government
restrictive measures and on people’s adherence to the rules. Evidence indicates that restriction
of movement and the closure of schools and business have proved effective in reducing the
transmission of the virus in several countries including the UK [2]. Government data on cases,
for example, show that soon after the introduction of the second ‘lockdown’ in the UK
(November 5, 2020) the number of people who tested positive for COVID-19 dropped from a
peak of 33,470 cases on November 12 to 11,299 cases on November 24, 2020 [3]. However,
after restrictions were eased four weeks later on December 2, 2020, cases rose to a new daily
peak of 68,053 on January 8, 2021, requiring the UK to enter a third national lockdown on Jan-
uary 6, 2021 [3].
According to recent surveys, people’s adherence to SD measures in the UK reflects varia-
tions informed by different timeframes and measures considered: for example, data have
shown higher levels of compliance in the first months of the full ‘lockdown’ and a decline
towards the end of that period (May) and during the ‘relaxation’ of measures in the summer
[4–6]. These levels were measured according to the extent participants followed Government
rules and scores for ‘completely/nearly all the time’, which have the limitation of relying on
people’s understanding of the rules. In addition, adherence to SD rules has measured different
types of protective behaviours (avoiding crowds and social events, keeping 2 mts. distance,
meeting friends and family, not self-isolating with symptoms, and shopping for non-essentials)
[6–8].
Arguably, the nature of these behaviours are different in more than one sense: some were
voluntary (self-isolation/quarantine, ‘staying at home’); some were a personal choice (hygiene);
some required new habits (keeping 2 mts. distancing); some were enforced by law (the police
having the right to act and issue fines in large gatherings in public places, house party or a
crowded shop if physical distance was not observed); some lasted for different periods (‘staying
at home’ was discontinued whilst hygiene recommendations and keeping 2 mts. distance con-
tinued). In this sense, UK surveys have identified different demographic and psycho-social
explanatory factors (such as gender, age, socio-economic status, knowledge, and vulnerability
amongst others) for a range of behaviours to which we will return in our discussion.
Evidence suggests that one specific measure to which people were less adherent was self-iso-
lation if the person had symptoms of COVID-19, which according to the CORSAIR study [9],
adherence has been significantly low (18%). Differences in the ability of people to comply with
self-isolation rules depend on a range of psychological and environmental factors that affect
the degree of controllability that individuals have on their behaviour. Thus, for many, without
Government financial support to self-isolate, the prospect of losing income or risking employ-
ment is likely to discourage compliance. Therefore, individual-psychological factors may not
be enough to explain decisions to not adhere to self-isolation and SD rules, and the influences
of interpersonal, community and environmental conditions, which are constructs germane to
the Social Ecological Model [10] can provide a useful framework for achieving a better
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understanding on non-adherence. The Social Ecological Model proposes that individual level
factors (knowledge, attitudes, ability, beliefs, amongst others) are relevant to explain protective
behaviours, but are insufficient to understand population level behaviours for which other
social and structural factors interact and shape behavioural responses: these are interpersonal
(social network, friends, and family); community (organisations, community level interaction,
and support); and public policy (local or national laws and programmes). There are many
Social Ecological models that have incorporated, according to the health topic explored, an
analysis of the different levels of social and environmental influences on behaviours, and based
on their level-specific interactions, models have articulated multi-level interventions to elicit
behaviour change. Significantly, these structural level factors are outside the control of the
individual. In this sense, adherence behaviours are complex primarily because they are shaped
by a range of disparate factors. The term ‘adherence’ has been traditionally used in the medical
context to refer to medication-taking behaviour, i.e. the extent to which a patient takes medica-
tions as prescribed, yet as the WHO definition on adherence suggests, it encompasses all
health-related behaviours and the extent to which ‘they correspond with agreed recommenda-
tions from a healthcare provider’ [11]. If we extend this concept to the public health context,
adherence behaviours would also indicate the extent to which populations follow the health
authorities’ guidelines, though in this specific context, the ‘agreement’ principle is superseded
by Government guidelines introduced through ‘emergency powers’ i.e. exceptional circum-
stances to manage a situation that could cause significant harm to the population. During the
COVID-19 pandemic, measuring the extent of adherence/non-adherence behaviours to SD
rules is challenging, mainly because, so far, there is no validated scale to measure adherence. It
is, however, possible to inquiry about the nature of non-adherence behaviours, identifying dif-
ferent types of non-adherence, their associated predictors alongside people’s perceptions, to
develop appropriate interventions. In a previous quantitative study [12], we have adapted from
Horne et al. [13] the notions of intentional/unintentional non-adherence and argued that
non-adherence behaviours to SD measures could be identified as intentional (i.e. the result of
conscious, deliberate decision making due to attitudes, beliefs or priorities) or unintentional
(unable to comply due to lack of personal ability, environmental controllability or lack of
understanding about the guidelines).
Our previous study [12], modelled factors predictive of whether or not an individual failed
to adhere to SD rules over a two-week period from the perspectives of non-adherence to all SD
rules and intentional non-adherence. Results indicated that explanatory factors differed,
whereby non-adherence to all SD rules was more associated with vulnerability and control
over SD, whereas intentional non-adherence was more associated with intention and anti-
social psychological factors. The use of a binary measure of non-adherence to all SD rules,
however, was limited in variability whereby 92.8% of participants did not adhere to all SD
rules. The present study further extended the analysis of non-adherence to SD rules by using a
mixed-methods design whereby the quantitative phase measured and modelled counts of
infringements (again from the perspectives of all rules and intentional rule-breaking) to better
reflect the variability in extent of non-adherence behaviours, rather than a binary measure of
adherence that lacked variability. Further to using a more nuanced outcome variable, the qual-
itative phase of the study undertook in-depth interviews with a subsample of respondents to
the survey to explore key quantitative findings and to gain insight of unintentional and inten-
tional non-adherence so to overcome the limitation of inferring unintentionality to SD behav-
iours of coming within 2 mts. of others (although intentionality can be confidently attributed
to unpermitted meeting of others and leaving the house for unpermitted reasons) thus provid-
ing a deeper and externally valid understanding of the reasons underpinning non-adherence
behaviours.
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The present study aimed to analyse non-adherence to a cluster of SD rules (keeping 2 mts.
distancing, meeting family and friends, and going out for non-essential reasons) using an
explanatory sequential mixed-methods design. We explored demographic, psycho-social fac-
tors and people’s accounts of intentional and unintentional non-adherence to SD rules in a
sample of North London residents.
Method
Design
A mixed-methods, explanatory sequential design (quan!qual) was used, where the qualitative
phase (II) used a semi-structured interview guide, informed by key quantitative findings
(phase I) obtained in the cross-sectional study [14]. The qualitative phase allowed us to add
depth and detail to our associations of variables by further exploring the context, reasons and
beliefs underlying non-adherence behaviours. The research questions that guided the two
phases of the study were as follows: (1) What are the demographic, housing, health, political,
psychological, and social factors associated with non-adherence of SD rules? (Quantitative
phase); (2) What are participants’ experiences of SD rules? (3) What do participants feel are
the main reasons for non-adhering to the rules? What do participants belief would have made
it easier for them to adhere to the rules? (Qualitative phase).
Quantitative phase (I)
Participants and procedure. Over 18s resident in the London boroughs of Islington, Har-
ingey, Camden, Hackney, Barnet or Enfield were surveyed via convenience sampling, using a
digital questionnaire delivered through the Joint Information Systems Committee’s (JISC)
online surveys software, between May 1 and May 31, 2020. The total population of the qualify-
ing boroughs is 1,777,666 [15]. In specifying a 99% confidence level and 5% margin of error,
the minimum sample size required for this population is 663 [16]. Furthermore, the minimum
sample size required for regression analysis with 33 explanatory variables and power of 0.9 is
230 [17]. Thus, the study’s sample of 681 exceeds both requirements. A random prize draw to
win one of four £100 vouchers for the Aldi supermarket was used as an incentive to encourage
questionnaire completion. The study and the link to the questionnaire were promoted via Lon-
don Metropolitan University’s website, social media, and local newspapers.
Instrument. The digital questionnaire was informed by existing empirical research into
factors that have been found to be predictive of protective behaviours during pandemics, as
well as two models of health behaviour, the Theory of Planned Behaviour [18] and the Social
Ecological Model. Where available, existing scales were used, otherwise items and scales were
self-developed. The survey was initially tested with four academics with expertise in quantita-
tive data and behavioural sciences for expert content validation (conceptual adequacy, rele-
vance, comprehensiveness, and clarity of the items) with slight alterations made subsequently
in accordance with the suggestions made. The questionnaire covered the following seven
groups of factors:
1. SD rules infringements. All SD rules infringements were measured via six items, which
asked participants to recall SD behaviours from the previous two weeks; three items cover-
ing how many times participants had gone out for permitted reasons (i.e. for grocery shop-
ping, medication, and exercise) and not been able to maintain SD (i.e. they came within 2
mts. of someone not lived with); and three items covering intentional infringements—how
many times participants broke SD rules to meet up with others (i.e. extended family and
friends) and how many times participants went out for unpermitted reasons. All six items
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were totalled to construct the outcome variable of all SD rules infringements. The final
three items covering how many times participants broke SD rules to meet up with others
and how many times participants went out for unpermitted reasons (i.e., intentional
infringements) were totalled to construct the outcomes variable of intentional SD rules
infringements. As such, intentional SD rules infringements is a subscale of all SD rules
infringements (i.e., the count of intentional infringements is included in the count of all SD
infringements).
2. Demographic factors. Demographic data was collected about gender, age, ethnicity,
English as a first language, religion, highest qualification obtained, employment status, key
worker status and deprivation. Item wording and categories were taken directly from the
England Census Rehearsal Household Questionnaire [19]. Deprivation was measured using
the English indices of deprivation tool [20], which was determined on the basis of partici-
pants’ post codes.
3. Housing factors. Participants were asked to identify their housing situation (whether they
lived in their own home, a rented home, or a rented room in a house of multiple occu-
pancy), how many people they lived with, and whether they lived with someone vulnerable
to COVID-19.
4. Health factors. Participants were asked whether, as defined by the UK Government, they
had a medical condition which made them more vulnerable to COVID-19 and whether
they had experienced COVID-19 symptoms. Perceived susceptibility was measured via a
single item, adjusted from a single item measuring perceived susceptibility to cancer [21].
5. Political factors. Participants were asked which political party they voted for in the 2019
General Election, which, due to the low number of responses for parties other than Labour
or the Conservatives, was recoded as voting for the Conservative government or not. Trust
in the Government (3 items, α = .888) was self-developed and covered Government
response to COVID-19 and Government follow of scientific advice. Data collection was
undertaken during the first national lockdown (May 1 to May 12, 2020) and after an easing
of restrictions (May 13 to May 31, 2020). Participants SD behaviours, recalled over a two-
week period, were coded as either being during the total lockdown, during the period of
relaxation, or overlapping both periods.
6. Psychological factors. COVID-19 and SD knowledge were measured via a self-developed
quiz, based upon information from the World Health Organization’s COVID-19 myth
busters web portal and from the UK Government’s guidance on SD rules. Self-interest and
social responsibility were measured via single items adjusted from Oosterhoff and Palmer
[22]. Using the Theory of Planned Behaviour as a guide, SD behavioural intention (3 items,
α = .854) was self-developed. Three perceived behavioural control items were self-devel-
oped measuring control over leaving the house, control over others’ distancing and control
over responsibilities. Normative pressure from family, friends and neighbours were each
measured via self-developed single items.
7. Social factors. Based upon the Social Ecological Model, participants were asked to report if
they were receiving financial and community support if needed during lockdown. Social
support was measured using the Multidimensional Scale of Perceived Social Support [23],
with items contextualised to refer to the lockdown period. Sub-scales for support from a
special person (3 items, α = .939), family (3 items, α = .937) and friends (3 items, α = .94)
were used.
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Table 1 provides a sample of items, and the full questionnaire is available as S1 Appendix.
Statistical analysis. To measure the associations between explanatory variables (i.e.
demographic, housing, health, political, psychological and social factors) and outcome vari-
ables (i.e. total infringements and intentional infringements of SD rules) simple (i.e., a single
independent or explanatory variable and a single dependent or outcome variable) and multiple
(i.e., multiple independent or explanatory variables and a single dependent or outcome vari-
able) analysis were undertaken, so to provide a complete picture of explanatory factors, includ-
ing those that are significant in simple analysis but which are not significant in multiple
analysis when other factors better accounted for variance. For simple analysis, independent
Table 1. Sample items of research variables.
Variables Sample items
SD rules infringements
Non-adherence In the past two weeks, how many times have you gone out for
medication and come within two metres (approx. 3 steps) of someone
(e.g., pharmacist, other customers) you don’t live with?
Intentional non-adherence (unpermitted
meeting of others)
In the past two weeks, how many times have you broken social
distancing rules to meet with extended family members that don’t live
with you?
Intentional non-adherence (unpermitted
leaving of the house)
In the past two weeks, how many times have you gone out for reasons
other than to work, to buy groceries, for medical reasons (e.g. to collect
a prescription) to enjoy parks or public spaces or to exercise?
NB: Intentional non-adherence is a sub-scale of overall non-adherence. Unpermitted meeting of others and
unpermitted leaving of the house are subscales of intentional non-adherence.
Health factors
Perceived susceptibility There is a good chance that I will get coronavirus (COVID-19)
Political factors
Trust in Government I trust that the Government is following the best scientific advice
Psychological factors
COVID-19 and social distancing
knowledge
Coronavirus (COVID-19) can only be caught from a person who has
symptoms
Social responsibility Before I act, I think about how my actions might have a negative effect
on others
Self-interest I do what I want, regardless of what others want me to do
Intention to socially distance I will not see friends or extended family in person for as long as the
lockdown measures are in place
Control over leaving the house During lockdown, I do not need to leave my home if I don’t want to
Control over others’ distancing When I go out for permitted reasons, I cannot stop others from coming
within two metres of me�
Control over responsibilities I have responsibilities (e.g., work, childcare) for which I cannot avoid
coming into contact with others that I do not live with�
Family normative pressure My family support staying at home and social distancing
Friends normative pressure My friends are keen to meet up in person, despite the lockdown�
Neighbours normative pressure I see my neighbours keeping social distancing rules when they are out in
my street
Social factors
Support from a special person During lockdown, I have a special person who is a real source of
comfort to me
Support from family During lockdown, I can talk about my problems with my family
Support from friends During lockdown, I can count on my friends when things go wrong
�Reversed items.
https://doi.org/10.1371/journal.pone.0256495.t001
PLOS ONE Non-adherence to social distancing measures during COVID-19
PLOS ONE | https://doi.org/10.1371/journal.pone.0256495 August 19, 2021 6 / 29
samples t-tests and one-way ANOVA tests were ran to identify statistically significant differ-
ences in mean infringements between categories of categorical explanatory variables. Also,
Pearson’s product-moment (for interval and ratio scale explanatory variables) and Spearman’s
rank order (for ordinal ratio scale variables) correlations were ran to identify statistically sig-
nificant associations between numerical explanatory variables and infringements.
The outcome variables of total infringements and intentional infringements are count data,
as such a Poisson regression model was used in the first instance. An assumption of this model
is that the distribution of counts follows a Poisson distribution, such that the observed and
expected counts should be approximately equal. However, for both models, a Pearson Chi-
Square goodness of fit test returned a value considerably greater than 1 (total infringements χ2
(589) = 6.631; intentional infringements χ2 (589) = 6.247), indicating overdispersion whereby
the observed total infringements and intentional infringements exceeded the expected total
infringements and intentional infringements. Given that the assumption of equidispersion was
not met, a negative binomial regression model was used instead. This is another model for
count data, which allows for overdispersion because it can take on a more varied set of shapes
than the Poisson distribution, such that the assumptions for this model are met by the data.
Qualitative phase (II)
Participants and recruitment. For the qualitative study, we used the quantitative findings
to inform our sampling plan, therefore in our method, integration or mixing of data collection
occurred by ‘connecting’ or linking the data obtained in the survey with the data collected for
the qualitative phase, by selecting participants (from the survey) for the interviews [24]. We
developed a matrix to purposively sampling relevant socio-demographic groups based on age,
gender, ethnicity, employment status, borough, and clinical vulnerability. After stratification,
we conducted a random selection from the survey data amongst those individuals who con-
sented to be contacted for an interview. In predetermining our sample size, we followed the
model of ‘information power’ [25] which considers the following aspects, here informed by
our approach: The aim of the study (exploring quantitative findings), theoretical approach
(Social Ecological model and Theory of Plan Behaviour), sample specificity (purposive sample
selection criteria), quality of the dialogue, and data analysis (whereby our Framework
approach [26] would allow for the identification of typologies of different non-adherence
behaviours). Based on these criteria, a sample between 25–30 individuals was deemed appro-
priate to gain sufficient information power for our qualitative analysis, and thus to expand on
the findings of our quantitative phase of the study. Individuals were invited by email to an
interview to be conducted by phone or online platforms, Zoom or Skype, according to their
preference, and were offered a £20 Aldi voucher for their participation.
Data collection. Interviews were conducted by phone (n = 9), Zoom and Skype (n = 21)
between August 5, and September 21, 2020. Interviews were conducted by YE, an experienced
qualitative researcher with a background in health studies and public health, who emphasised
to participants the study was non-judgemental about their level of adherence to SD measures,
and we were only interested in the reasons and motivations for their behaviours. Interviewees
were asked to confirm demographic information collected in the survey, and any changes
observed (e.g. employment status or housing situation) were recorded.
We used semi-structured in-depth interviews with a topic guide aimed to further interpret
and explain our quantitative results, including counterintuitive findings. The interview guide
comprised of open-ended questions, each with several prompts. It was reviewed by key stake-
holders (see public involvement below). The guide included questions at the individual, inter-
personal and community levels following the Social Ecological Model approach, including the
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Theory of Planned Behaviour for individual factors. Individual level factors covered were per-
ceived behavioural control [self-efficacy and controllability], social norms [friends, family, and
neighbours], perceived threat [vulnerability, susceptibility, and severity], attitude towards
norms and trust in government, and intentions). Interpersonal level factors included social
support [friends, family, and statutory services]. Community level factors covered were local
and environmental area perceptions. The interview guide is available in S2 Appendix.
All interviews were digitally recorded and transcribed verbatim. Participants have been
anonymised, given identifier codes, and age ranges. For example, F02, WEG, 35+ means that
interviewee is a female, interview number 02, White ethnic group, age range 35–39 years old.
Age range such as ‘40s’ means [40–44 years old]; ‘O’ next to a number (gender other); ‘OEG’
(Other ethnic group); ‘BEG’ (Black ethnic group); ‘AEG’ (Asian ethnic group).
Public involvement. The interview guide was reviewed by key stakeholders from local
Public Health, Healthwatch and NHS Northcentral London CCG with whom quantitative
findings were discussed during a workshop. Feedback was incorporated into the interview
guide before recruitment started. Due to the tight schedule of this research, it was not possible
to involve the general public in the development of the interview or survey instruments.
Analysis. Framework analysis [26] was used for qualitative data interpretation, which
involves five stages (familiarization with the data, identification of a thematic framework,
indexing, charting, and mapping and interpretation of themes). YE read all the transcripts and
both YE and SH read a selection of transcripts to identify recurring themes. Both researchers
independently coded the same five transcripts that led to the development of a coding frame-
work. Coded transcripts were compared, and codes further refined and grouped into broader
categories. Categories were derived deductively based on the Social Ecological Model and
codes were derived both deductively and inductively based on the Theory of Planned Behav-
iour, quantitative findings, and participants’ accounts. The complete dataset was then manu-
ally indexed by YE, and SH independently coded two interviews to ensure consistency. Once
indexing was complete, data was arranged in a case chart with one row per participants and
one category and associated codes per column, alongside illustrative quotes. This allowed for
further identification of patterns and associations (i.e. similarities and differences in relation to
participants’ age, gender and ethnicity) during the mapping and interpretation process, which
led to the generation of themes across the case chart and the research questions.
Data integration
In this paper, integration of both strands of the mixed-methods design occurred at three levels:
design, data collection and interpretation. For the latter, we merged results from both sets of
data analyses known as ‘mixing during interpretation’ in the Discussion section [14]. In the
process of integration, we aimed for ‘expansion’ as qualitative data had the purpose of explain-
ing the nature of the associations observed in the quantitative data and to gain a deeper under-
standing of the different types of non-adherence behaviours [27].
Ethics
Ethical approval for this study was granted by London Metropolitan University Research Eth-
ics Committee (reference: GSBL200401).
A participant information sheet (PIS) was provided, and informed consent (IC) was
obtained from all participants before completion of the online survey, where they needed to
indicate that they had read through and understood the conditions of their participation
before continuing with the questionnaire. For qualitative data collection, PIS and IC were
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provided by email with consent forms orally recorded during the interviews or retuned by
email as both methods of recording consent were approved by the Ethics Committee.
Quantitative results
Participants
There were a total of 681 valid responses to the study’s questionnaire. There were 20 responses
from participants living in locations other than the specified North London boroughs, which
were removed from the dataset. The characteristics of the final sample are reported in Table 2.
Of note is that the sample was highly skewed to females, with 82.8% of respondents being
female (564 vs. 111 males), which is reflective of the trend that women are more likely to par-
ticipate in surveys than men [28, 29]. Also of note is that a minority of 14.4% of participants
came from Black, Asian, and Minority Ethnic (BAME) populations (98 vs. 583 White), which
is not reflective of the broader London population, 40.2% of whom come from BAME groups
[30]. This under-representation reflects the well-established trend that ethnic minorities are
less likely to participate in health surveys than ethnic majorities [31, 32].
SD rules infringements
As reported in Table 3, over a period of two weeks, the average number of infringements of
any kind per study participant was 10.77. Out of 10.77 total infringements, participants, on
average, intentionally broke the rules (i.e. left house for unpermitted reasons or engaged in
non-permitted meeting of others) 2.59 times. Of these, participants, on average, left their
house for unpermitted reasons 1.92 times and engaged in unpermitted meeting of others 0.67
times.
Factors associated with all SD infringements. Simple analysis. The differences in means
of infringements between categories of each categorical explanatory variable are reported in S1
Table in S3 Appendix. There was a statistically significant difference in infringements between
housing situation groups as determined by a one-way ANOVA (F(2,678) = 3.59, p = .028). A
LSD post hoc test revealed that infringements were statistically significantly higher for partici-
pants living in a rented home (11.64 ± 9.56) compared to participants who live in their own
home (9.85 ± 9.25, p = .02). An independent-samples t-test found that participants who were
not vulnerable committed statistically significantly more infringements (11.38 ± 9.32) com-
pared to participants who were vulnerable (7.29 ± 8.84), a mean difference of 4.09 (95% CI,
2.14 to 6.04), t(679) = 4.12, p = .000.
The associations between numerical explanatory variables and infringements are reported
in S2 Table in S3 Appendix. There was a moderate, negative correlation between intention to
socially distance and infringements (rs(681) = -.337, p = .000). There was a weak, negative cor-
relation between age (r (681) = -.104, p = .006), social responsibility (rs(681) = -.097, p = .012)
control over leaving the house (rs(681) = -.208, p = .000), control over others’ distancing
(rs(681) = -.217, p = .000) control over responsibilities (rs(681) = -.204, p = .000), normative
pressure from family (rs(681) = -.117, p = .002), normative pressure from friends and infringe-
ments (rs(681) = -.222, p = .000) and total infringements. There was a weak, positive correla-
tion between support from friends and infringements (rs(681) = .097, p = .011).
Multiple analysis. The negative binomial regression model was statistically significant,
χ2(57) = 129.131, p = .000. A Pearson Chi-Square goodness of fit test returned a value greater
than 0.5 (χ2 (623) = .628), indicating that the model fits the data well. The results of the nega-
tive binomial regression are reported in Table 4. When holding other factors constant, SD
infringements increase by 61.4% if an individual is not vulnerable, than if an individual is vul-
nerable. An additional level of agreement on a 7-point Likert scale indicating intention to
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Table 2. Characteristics of sample.











English as first language 582 85.5
English not as first language 99 14.5
Religion









No qualifications 13 1.9
GCSEs or equivalent 30 4.4
A Levels or equivalent 44 6.5
Vocational / work-related Qualification 40 5.9
Bachelor’s degree 236 34.7
Professional Qualification 81 11.9
Master’s degree 198 29.1
Doctoral degree 39 5.7
Employment status
Long-term sick or disabled 28 4.1
Retired 56 8.2
Working as an employee from home 268 39.4
Self-employed or freelance from home 66 9.7
Looking after home or family 29 4.3
Unemployed 36 5.3
A furloughed employee 64 9.4
A student 20 2.9
Working as an employee in normal place of work (not home) 67 9.8
Self-employed or freelance in normal place of work (not home) 16 2.3
Other 31 4.6
Key worker status
Not key worker 528 77.5
Key worker 153 22.5
Deprivation (1–10) 4.42 2.126 1 10
Housing factors
(Continued)
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Table 2. (Continued)
Explanatory variables n % Mean S.D. Min. Max.
Housing situation
Live in own home 349 51.2
Live in rented home 250 36.7
Live in rented room of multiple occupancy house 82 12
Number of people living with 2.57 1.368 0 9
Living with a vulnerable person
Living with person of vulnerable health status 104 15.3




Not vulnerable 579 85
COVID-19 Symptoms
Not had 472 69.3
Had 209 30.7
Perceived susceptibility (1–7) 4.74 1.557 1 7
Political factors
2019 General election
Voted for Government 61 9
Did not vote for Government 620 91
Trust in Government (1–7) 2.96 1.541 1 7
Lockdown phase
Total lockdown 259 38
Overlap of total and first Relaxation 255 37.4
First relaxation 167 24.5
Psychological factors
COVID-19 and social distancing knowledge (out of 9) 7.03 1.055 3 9
Self-control (1–7) 6.19 1.012 1 7
Self-interest (1–7) 1.81 1.13 1 7
Intention to socially distance (1–7) 5.95 1.16 1.67 7
Control over leaving the house (1–7) 5.34 1.891 1 7
Control over others’ distancing (1–7) 5.48 1.558 1 7
Control over responsibilities (1–7) 2.81 2.197 1 7
Family normative pressure (1–7) 6.29 1.075 1 7
Friends normative pressure (1–7) 5.52 1.699 1 7
Neighbours normative pressure (1–7) 4.69 1.825 1 7
Social factors
Financial support
Getting financial Support if needed 545 80
Not getting financial support if needed 136 20
Community support
Getting community support if needed 599 88
Not getting community support if needed 82 12
Support from a special person (1–7) 5.52 1.846 1 7
Support from family (1–7) 5.35 1.665 1 7
Support from friends (1–7) 5.41 1.44 1 7
https://doi.org/10.1371/journal.pone.0256495.t002
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Table 3. Infringements of SD rules.
Mean Std. Deviation Minimum Maximum
All infringements 10.77 9.36 0 59
Intentional infringements 2.59 4.62 0 32
Unpermitted leaving of house infringements 1.92 4.07 0 30
Unpermitted meeting of others infringements 0.67 1.62 0 20
https://doi.org/10.1371/journal.pone.0256495.t003
Table 4. Results of negative binomial regression, with count outcome variable of total infringements of social distancing rules.








Male .965 .769 1.212 .762
Other .467 .181 1.204 .115
Age .999 .99 1.009 .918
Ethnicity
White
BAME 1.048 .804 1.366 .728
Language
English as first language
English not as first language .86 .669 1.104 .236
Religion
No religion
Christian 1.199 .965 1.49 .873
Buddhist .929 .437 1.974 .848
Hindu .71 .184 2.736 .618
Jewish 1.183 .833 1.68 .348
Muslim .678 .359 1.28 .231
Sikh 2.121 .457 9.843 .337
Other 1.038 .657 1.64 .873
Highest qualification obtained
No qualifications
GCSEs or equivalent .866 .396 1.894 .719
A Levels or equivalent .511 .243 1.078 .078
Vocational / work-related qualification .496 .237 1.039 .063
Bachelor’s degree .636 .316 1.281 .205
Professional qualification .593 .287 1.228 .159
Master’s degree .683 .338 1.379 .287
Doctoral degree .875 .401 1.912 .738
Employment status
Long-term sick or disabled
Retired .927 .516 1.666 .8
Working as an employee from home 1.19 .706 2.006 .515
Self-employed or freelance from home 1.223 .695 2.154 .485
Looking after home or family 1.299 .676 2.498 .432
(Continued)
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Table 4. (Continued)




Unemployed 1.213 .664 2.214 .53
A furloughed employee 1.408 .797 2.488 .239
A student 1.187 .584 2.412 .635
Working as an employee in normal place of work (not home) 1.149 .631 2.093 .65
Self-employed or freelance in normal place of work (not home) 1.596 .772 3.301 .207
Other .934 .5 1.743 .83
Key worker status
Not key worker
Key worker .993 .781 1.262 .954
Deprivation .994 .952 1.038 .796
Housing factors
Housing situation
Live in own home
Live in rented home 1.201 .973 1.483 .088
Live in rented room of multiple occupancy house 1.077 .778 1.49 .656
Number of people living with 1.011 .945 1.082 .749
Living with a vulnerable person
Living with person of vulnerable health status




Not vulnerable� 1.614 1.245 2.091 .000
COVID-19 symptoms
Not had
1.052 .867 1.276 .61




Did not vote for Government .923 .656 1.297 .643
Trust in Government .964 .909 1.023 .226.
Lockdown phase
Total lockdown
Overlap of total and first relaxation .957 .787 1.164 .659
First Relaxation� .846 .676 1.06 .146
Psychological factors
COVID-19 and social distancing knowledge .971 .896 1.052 .473
Social responsibility .969 .882 1.065 .514
Self-interest .982 .905 1.066 .668
Intention to socially distance� .839 .769 .916 .000
Control over leaving the house� .943 .9 .989 .015
Control over others’ distancing� .885 .836 .936 .000
Control over responsibilities .959 .915 1.005 .077
Normative pressure from family 1.01 .923 1.105 .835
(Continued)
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socially distance decreases SD infringements by 16.1%. An additional level of agreement on a
7-point Likert scale indicating having control over leaving the house decreases SD infringe-
ments by 5.7%. An additional level of agreement on a 7-point Likert scale indicating having
control over others’ distancing decreases SD infringements by 11.5%. An additional level of
agreement on a 7-point Likert indicating feeling normative pressure from neighbours to
socially distance increases SD infringements by 5.3%. An additional level of agreement on a
7-point Likert indicating having support from friends increases SD infringements by 13.2%.
Factors associated with intentional SD infringements. Intentional SD infringements are
a subscale of the previously analysed outcome variable of all SD infringements. As detailed
below, predictive factors differed when intentional SD infringements were examined in isola-
tion from all SD infringements in comparison to when SD infringements were examined as a
whole.
Simple analysis. The differences in means of intentional infringements between categories
of each categorical explanatory variable are reported in S1 Table in S3 Appendix. There was a
statistically significant difference in intentional infringements between employment status
groups as determined by a one-way ANOVA (F(10,670) = 1.86, p = .048). A LSD post hoc test
revealed that intentional infringements were statistically significantly higher for self-employed
or freelance in normal place of work participants (5.81 ± 5.28) compared to long-term sick or
disabled participants (1.32 ± 2.76, p = .002), self-employed or freelance from home (2.03 ± 4, p
= .003), working as an employee from home (2.31 ± 4.58, p = .003), unemployed (2.11 ± 3.76,
p = .007), working as an employee in normal place of work (2.37 ± 4.07, p = .007), other
(2.48 ± 4.15, p = .019), retired (3.09 ± 6.36, p = .037) and looking after home or family
(2.97 ± 4.15, p = .047). Intentional infringements were statistically significantly higher for fur-
loughed employees (3.69 ± 5.07) compared to long-term sick or disabled participants
(1.32 ± 2.76, p = .023), working as an employee from home (2.31 ± 4.58, p = .031) and self-
employed or freelance from home (2.03 ± 4, p = .04). An independent-samples t-test found
that participants who were not vulnerable committed statistically significantly more inten-
tional infringements (2.74 ± 4.68) compared to participants who were vulnerable (1.75 ± 4.16),
a mean difference of 1 (95% CI, .1 to 1.9), t(149.73) = 2.19, p = .03. There was a statistically
Table 4. (Continued)




Normative pressure from friends .958 .908 1.012 .126
Normative pressure from neighbours� 1.053 1 1.109 .049
Social factors
Financial support
Getting financial support if needed
Not getting financial support if needed 1.005 .788 1.281 .969
Community support
Getting community support if needed
Not getting community support if needed .96 .708 1.301 .79
Support from a special person 1.007 .947 1.070 .823
Support from family .925 .836 1.023 .13
Support from friends� 1.132 1.009 1.271 .035.
�Significant predictors.
https://doi.org/10.1371/journal.pone.0256495.t004
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significant difference in intentional infringements depending on the lockdown phase relevant
to participants’ period of responses as determined by a one-way ANOVA (F(2,678) = 4.12, p =
.017). A LSD post hoc test revealed that intentional infringements were statistically signifi-
cantly higher during the first relaxation phase (3.4 ± 5.56) compared to the full lockdown
phase (2.08 ± 4.12, p = .017).
The associations between numerical explanatory variables and intentional infringements
are reported in S2 Table in S3 Appendix. There was a moderate, negative correlation between
intention to socially distance and intentional infringements (rs(681) = .409, p = .000). There
was a weak, negative correlation between knowledge (r (681) = -.08, p = .036), social responsi-
bility (rs(681) = -.147, p = .000), control over leaving the house, (rs(681) = -.1, p = .009), control
over others’ distancing (rs(681) = -.09, p = .019), control over responsibilities (rs(681) = -.13, p
= .001), normative pressure from family (rs(681) = -.189, p = .000) and normative pressure
from friends (rs(681) = -.21, p = .000) and intentional infringements. There was a weak, posi-
tive correlation between self-interest and intentional infringements (rs(681) = .143, p = .000).
Multiple analysis. The negative binomial regression model was statistically significant,
χ2(57) = 308.916, p = .000. A Pearson Chi-Square goodness of fit test returned a value greater
than 0.5 (χ2 (623) = 1.837), indicating that the model fits the data well. The results of the nega-
tive binomial regression are reported in Table 5. When holding other factors constant, an
Table 5. Results of negative binomial regression, with count outcome variable of intentional infringements of social distancing rules.








Male .832 .625 1.106 .206
Other .575 .175 1.89 .362
Age� 1.017 1.005 1.028 .005
Ethnicity
White
BAME .952 .687 1.319 .768
Language
English as first language
English not as first language .87 .641 1.181 .37
Religion
No religion
Christian� 1.332 1.026 1.727 .031
Buddhist 1.347 .544 3.338 .519
Hindu .889 .128 6.158 .905
Jewish .85 .557 1.297 .451
Muslim .531 .237 1.191 .125
Sikh 4.298E-13 .000 .000
Other� .333 .174 .637 .001
Highest qualification obtained
No qualifications
GCSEs or equivalent 1.513 .62 3.694 .363
A Levels or equivalent .862 .36 2.060 .738
(Continued)
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Table 5. (Continued)




Vocational / work-related qualification .434 .179 1.050 .064
Bachelor’s degree .989 .44 2.224 .979
Professional qualification .81 .347 1.89 .626
Master’s degree 1.141 .505 2.577 .751
Doctoral degree 1.782 .724 4.387 .209
Employment status
Long-term sick or disabled
Retired 1.163 .56 2.413 .686
Working as an employee from home .966 .509 1.836 .917
Self-employed or freelance from home 1.159 .573 2.347 .681
Looking after home or family 2.018 .912 4.462 .083
Unemployed 1.217 .577 2.565 .606
A furloughed employee 1.878 .959 3.68 .066
A student 1.575 .687 3.61 .283
Working as an employee in normal place of work (not home) .802 .39 1.651 .55
Self-employed or freelance in normal place of work (not home)� 3.051 1.285 7.241 .011
Other 1.241 .577 2.67 .581
Key Worker status
Not key worker
Key worker 1.161 .867 1.556 .361
Deprivation 1.016 .963 1.071 .57
Housing factors
Housing situation
Live in own home
Live in rented home 1.062 .825 1.365 .642
Live in rented room of multiple occupancy house 1.087 .723 1.634 .687
Number of people living with 1.038 .95 1.134 .411
Living with a vulnerable person
Living with person of vulnerable health status




Not vulnerable� 1.508 1.082 2.102 .015
COVID-19 symptoms
Not had
Had 1.015 .802 1.284 .901




Did not vote for Government .717 .48 1.07 .103
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additional year of age increases intentional SD infringements by 1.7%. Intentional SD infringe-
ments increase by 33.2% if an individual is a Christian and decrease by 66.6% if an individual
follows a non-specified religion, than if an individual has no religion. Intentional SD infringe-
ments increase by 205.1% if an individual is self-employed or freelance in their normal place
of work, than if an individual is long-term sick or disabled. Intentional SD infringements
increase by 50.8% if an individual is not vulnerable, than if an individual is vulnerable. An
additional level of agreement on a 7-point Likert indicating trust in the Government decreases
intentional SD infringements by 7.4%. Intentional SD infringements increase by 37.4% if an
individual reports on their SD infringements during the relaxation of rules after the first
national lockdown, than if an individual reports on their SD infringements during the first
national lockdown. An additional correct answer to knowledge about COVID-19 and social
distancing decreases intentional SD infringements by 11.9%. An additional level of agreement
on a 7-point Likert indicating a sense of social responsibility decreases intentional SD infringe-
ments by 14%. An additional level of agreement on a 7-point Likert scale indicating intention
to socially distance decreases intentional SD infringements by 31%. An additional level of
agreement on a 7-point Likert scale indicating having control over others’ distancing decreases
intentional SD infringements by 17.2%. An additional level of agreement on a 7-point Likert
indicating feeling normative pressure from friends to socially distance decreases intentional
Table 5. (Continued)




Overlap of total and first relaxation 1.08 .849 1.375 .531
First relaxation� 1.374 1.048 1.8 .021
Psychological factors
COVID-19 and social distancing knowledge� .881 .797 .974 .013
Social responsibility� .86 .766 .966 .011
Self-interest 1.017 .917 1.127 .755
Intention to socially distance� .69 .62 .767 .000
Control over leaving the house .969 .915 1.026 .279
Control over others’ distancing� .888 .826 .956 .001
Control over responsibilities .947 .893 1.004 .068
Normative pressure from family .997 .893 1.113 .959
Normative pressure from friends� .912 .853 .975 .007
Normative pressure from neighbours� 1.108 1.039 1.181 .002
Social factors
Financial support
Getting financial support if needed
Not getting financial support if needed 1.088 .804 1.474 .584
Community support
Getting community support if needed
Not getting community support if needed .873 .595 1.28 .486
Support from a special person 1.07 .989 1.158 .09
Support from family .963 .85 1.091 .554
Support from friends� 1.161 1.004 1.343 .044
�Significant predictors.
https://doi.org/10.1371/journal.pone.0256495.t005
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SD infringements by 8.8%. An additional level of agreement on a 7-point Likert indicating
feeling normative pressure from neighbours to socially distance increases SD infringements by
10.8%. An additional level of agreement on a 7-point Likert indicating having support from
friends increases intentional SD infringements by 16.1%.
Summary of quantitate results. When holding other factors constant, vulnerable health,
intention to socially distance, control over others’ distancing, normative pressure from neigh-
bours and support from friends were associated with both all SD infringements and the sub-
scale of intentional SD infringements. A factor that was uniquely associated with all SD
infringements is control over leaving the house. Factors that were uniquely associated with
intentional SD infringements when considered in isolation were: religion, employment status,
trust in government, lockdown phase, COVID-19 and SD knowledge, social responsibility and
normative pressure from friends, from which it can be inferred that intentional non-adherence
in isolation is distinct and more complex than all infringements.
Qualitative results
A total of 32 individuals responded to the interview invitation, and after agreeing a time for a
call, two were unavailable, leaving 30 participants’ data for analysis. Interviews lasted a mean
of 40 minutes (range 23–80 minutes). Demographic characteristics are reported in Table 6.
Several factors were identified that shaped the behaviours and different intentions of non-
adherence, which have been categorised using three levels of the Social Ecological Model: indi-
vidual, interpersonal and community level. It is noteworthy that the boundaries amongst levels
may be interrelated rather than distinct, especially when a particular factor appears at the inter-
face of two levels (e.g. individual and interpersonal). Categories and themes and their relation-
ship to unintentional/intentional non-adherence are presented in Table 7. Interview extracts
are provided to illustrate themes.
Individual level
Individual level factors are related to intrapersonal psychological constructs such as perceived
ability and controllability to perform the behaviour as well as attitudes, priorities, and decision
processes towards the rules. Amongst these, the challenges of staying at home, to which many
participants found harder than keeping 2 mts. distancing, was associated with perceived diffi-
culties to perform the behaviour (self-efficacy). Participants referred to emotions and personal-
ity traits (i.e. feeling anxious, lonely, reclusive, ‘mentally taxing’ or being an extrovert) as well
as to house space (living in a small flat or without a garden). This led many men, in particular,
and of all ages to leave home for unpermitted reasons, such as exercising more times than it
was permitted, or for longer periods, or driving or cycling longer distances than permitted
during the full lockdown period. Many argued that they found a ‘safe way’ of doing it, others
referred only to the positive impact on their mental health. Someone walking in the day and
running in the night, commented: ‘I would have gone crazy if I couldn’t go running’ (M10,
WEG, 60s); similarly, another mentioned, ‘definitely, I had to leave, I couldn’t stay at home’
(M02, BEG, 35+).
On the other hand, inability to keep physical distance was expressed by many as frustrating
(lack of controllability) in particular with regard to people’s ‘lack of space awareness’ when
shopping or walking on narrow pavements. A few participants who worked outside the home
were also concerned about coming into close contact with people. There were also situations
of lack of controllability reported by individuals living in shared accommodation for whom
leaving the house for exercise and volunteering was a way of regaining self and peer-esteem.
One of them commented in relation to his outings:
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‘It kind of got me out of their way [friends] and is quite weird when you’re the only one self-
employed and not working. After a month, actually, one of them got furloughed as well so that
made it a lot easier, but the other two worked [from home] all the way through lockdown’ (M12,
WEG, 25+).
Another individual living with his family and a shielding wife stated they could not follow
the SD rules provided for shielding people given the size of their flat.
The majority of informants from the young and adult groups felt they were likely to catch
COVID-19, many felt they had caught it previously, a few considered work exposure and living












White EG� 19 63
Asian EG 5 17
Black EG 4 13
Mixed EG 1 3









Working as an employee in normal place of work PT/FT 3 10
Working from home 13 43
A Furloughed employee 1 3
Unemployed 3 10
Retired 7 23
Long-term sick or disabled 1 3
Student 2 7
Housing & vulnerability
Living with person of vulnerable health status 3 10
Not living with person of vulnerable health status 27 90
Health
Vulnerable 5 17
Not vulnerable 25 83
� EG: ethnic group.
https://doi.org/10.1371/journal.pone.0256495.t006
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with a key worker as a ‘strong likelihood’, while others thought of the high transmissibility of
the virus and contact with people as being ‘inevitable’:
‘I think I might have had it. I think I might get it, but I am not worried because I am relatively
young’ (F14, WEG, 25+).
‘Yes, I’m likely to catch it. So much unknow about it so everybody can catch it’ (O02, WEG,
40s).
Young people thought that being ‘young, healthy and fit’ made them unlikely to be severely
affected by the disease, although a few knew of people who were young and seriously ill. In the
adult group, those having mild underlying health issues were concerned about long-COVID
(severity); whilst the older group felt less likely to catch COVID-19 due to ‘taking precautions’,
and at the same time, many said that it was a ‘lottery’. Those that were clinically vulnerable
were more likely to feel both susceptible and to fair worse if caught it, but two mentioned
going out during the relaxation of measures, to restaurants, friends’ gatherings, and holydays
abroad. One of them weighed up the threat about the virus with feeling lonely, whilst seeking
reassurance from friends who had the disease:
‘I do worry about catching it but I have felt the need for company in the later period in a way
that I wasn’t feeling as acutely earlier, and I’ve also felt that because I’ve been reading a lot and
sharing information with friends [. . .] who had it [covid] and got through it’ (F09, AEG, 60s).
Other individual factors included confusion about the rules. Informants expressed that
their knowledge about the guidelines changed considerably after the first ease of lockdown
measures, with most of them stating that they struggled to understand the rules:
‘Now it’s really hard to know what’s okay to do. I’d like some nice clear information, and clear
instruction that wasn’t contradictory. But it’s impossible to get’ (F01, WEB, 70s).
‘The messaging became very muddle, and almost a joke (‘staying alert’). Friends are not sure
of what you can or cannot do. It was confusing and contradictory’ (M11, WEB, 20s).
Confusion about rules also led to negative expressions towards the new rules considered as
‘contradictory’, ‘ridiculous’ and ‘inconsistent’ in the balance of lifting and restricting, especially
in regard to norms concerning social interaction (‘I can go to the pub, but I can’t meet my
friends’; ‘back to work, but no seven friends indoors’). At the same time, distrust in the Gov-
ernment’s handling of the pandemic was very high, as with only one exception, who consid-
ered the pandemic a new phenomenon and therefore ‘normal’ for the Government to make
Table 7. Categorised factors that influence non-adherence to SD rules.
Categories Themes
Individual level UNint Inability to keep physical distance
Inevitability of catching Covid-19
Confusion about the rules
Int Challenges of staying at home
Negative attitude and lack of trust in Gov.
Individual risk assessment/decision-making
Interpersonal level UNint Supporting others and feeling low risk
Perceptions of neighbours’ behaviour
Int Perceptions of close friends & acquaintances
Community level UNint Environmental constrains
Absence of statutory support
Int Lack of compliance in local area
UNint: unintentional; Int: intentional; Gov: Government.
https://doi.org/10.1371/journal.pone.0256495.t007
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mistakes, the rest of the participants strongly commented on the Government’s ‘lack of leader-
ship’, ‘complete incompetence’, ‘lack of honesty’ and on their ‘lack of faith’ and ‘lack of trust’.
Some of the criticism was directed at the need to impose lockdown earlier, the questioning of
an early relaxation of measures, lack of access to tests for symptomatic people, no mandatory
use of face masks, no police enforcement, and no border controls, amongst others. Individual
decision making, often interchangeably described as following ‘common sense’, performing
‘own risk assessment’, or ‘doing what is sensible to do’ was expressed by many as a personal
strategy to counter the Government’s perceived mismanagement of the pandemic:
‘Now I am doing what I feel is right, it seems more like a judgement call than any sort of rule’
(M03, WEG, 25+).
‘I have breached the guidance in some ways since lockdown ended. I follow my own percep-
tions on what is safe or not’ (M13, WEG, 35+).
‘Doing the right thing and complying are not necessary the same thing. I’ve not complied with
their [Government] instruction. Right the way through we implemented it [health protection] ear-
lier, so I will continue doing what I feel is right rather than what they suggest’ (F12, BEG, 35+).
‘We [brothers’ family] did a risk assessment and we decided before the bubble was imple-
mented that we were going to create our own bubble’ (O02, WEG, 40s).
In many cases, this led to a cautious attitude i.e. doing less than what the rules permitted
(not using transport, restaurants and pubs) or, as one of them put it, ‘living in my own little
lockdown’. Related to this was a view of reconsidering adherence in the future (intentions), if
‘lockdown’ measures were reinstated. Young and adult groups were more likely to re-consider
adherence, some explicitly mentioned rules they would not follow, e.g. if bubbles were sus-
pended, the rule of six, and not meeting people outdoors; others, anticipated an evaluative
approach to the measures, similarly to the decision-making process described above. In com-
parison, older people were more prone to state they would follow the rules in the future.
Interpersonal level
Interpersonal level factors are those associated with individuals’ perceptions of and interac-
tions with family, friends, and neighbours (social network), as well as support received and
provided to facilitate adherence to rules. Young people and adults often expressed prosocial
values in terms of feeling socially responsible for helping those most vulnerable given that they
perceived themselves as less severely affected if catching Covid-19. Many joined Mutual Aid
Groups, others spontaneously offered help to neighbours, often as a response to a perceived
lack of support from the Government:
‘The main thing to come out from this on a local level was that (and I did it myself) I contacted
neighbours of mine who are less able to go out and more high-risk categories and asked if they
needed any help. And I think that’s what a lot of people did, but that was from a local level . . .
that should have been from a Government level’ (M04, OEG, 35+).
Many in the younger groups who were volunteering admitted to breaking the rules in
terms of going out for unpermitted reasons while having COVID-19 symptoms, and at the
same time, feeling responsible for the community and wanting to help. In these cases, the latter
appears as more important than the perceived risk of spreading the disease to the most vulner-
able. One volunteer, for example, commented regarding his approach to rules during
lockdown:
‘The oldest is 28 the youngest was 25 at the time, but, you know, we kind of see ourselves less
at risk because we’re not interacting closely with people, we don’t have family around us, we’re
not interacting with people more at risk on a regular basis, I guess we then felt that we could kind
of follow the rules more loosely’ (M12, WEG, 25+).
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Older people displayed more resources in terms of the type of activities they became
involved in (Mutual Aid groups, voluntary organisations, providing emotional support over
the phone, donations, and cooking). Most valued the work of neighbours supporting the com-
munity. On the other hand, adults and older people were more likely to mention the use of
masks as protective behaviour than young respondents, and older people considered the risk
of running errands if they were living with someone shielding:
‘We supported people with food. I thought too much of a risk to offer help and drive’ (M14,
WEG, 65+).
Neighbours were generally praised on the basis of the support offered to the community,
rather than their behaviour towards the rules. There were, however, a few interviewees visibly
upset about neighbours constantly flouting the rules, leaving them pondering about their own
compliance and self-sacrifice for the collective effort:
‘It was generally around that age group–maybe more like 20 something, mid-30s from profes-
sional backgrounds, but they just.. no compliance whatsoever. That was the only thing that did
create animosity, because I am doing all the things that I am supposed to do, but some people out
there that don’t give a dam basically, they are countering all the measures. Then you think of
course there will be a level of non compliance, but I was quite surprised that it was that group
and to that extent’ (M04, OEG, 35+).
Family and friends were mentioned as the main source of emotional support to help staying
at home. Remote communication, via video-chat and mobile calls, was used by most partici-
pants in all groups. Yet some participants felt the need to meet, in person, members of their
family who did not leave with them during the lockdown:
‘So, I got in the car, I drove 10 minutes. I met him [son] in a park and we were sitting far
away from each other but, you know, at least we were able to talk, rather than on Zoom’ (M01,
WEG, 70s).
Some also relied upon family and friends for the delivery of food when shielding or having
symptoms. Only a few informants received support from neighbours at least once for the deliv-
ery of food or prescriptions. Friends were often perceived as being adherent to SD rules, but
during relaxation, many referred to creating ‘friend’s rules’ to meet up safely, regardless of the
Government guidance.
‘So we always made sure we met somewhere where everyone could avoid public transport and
people, so in that sense, I don’t know if we were compliant at that point, but I felt like we were
looking after each other and taking good measures’ (O01, AEG, 30s).
Many interviewees also remarked on ‘close friends’ being compliant as opposed to
‘acquaintances’ or ‘distant friends’, whom they knew were not following the rules and meeting
up with others during lockdown.
‘[. . .] very intelligent people [other friends] and the fact that they wouldn’t follow the rules on
the one hand makes me angry, but then also like makes me go, well, there’s probably a lot of peo-
ple like them that weren’t following the rules properly, so yeah, it certainly makes it, you know?
how you follow the rules in future if there was another lockdown’ (M12, WEG, 25+).
Community level
Community level captures interactions with local area environments and services as well as
perceptions about the local area. There were a range of issues raised in relation to the environ-
ment that had a direct relationship with respondents’ ability to comply with SD rules (uninten-
tional non-adherence). The impossibility to access online delivery for foods was a constant
problem stated by informants, leaving many of them to find ways of adapting and responding
to their new situation, from visiting shops at different hours to changing the way they shopped.
PLOS ONE Non-adherence to social distancing measures during COVID-19
PLOS ONE | https://doi.org/10.1371/journal.pone.0256495 August 19, 2021 22 / 29
Yet despite their strategies, many referred to the lack of enforcement of SD rules by shop own-
ers (groceries, corner shops) for which people turned to for basic items, as well as by supermar-
kets, where control for protective measures (physical distancing and use of masks) was
considered rather weak.
‘Where I live, there was no social distancing in the small shops [. . .] Some people carried life
as normal’ (M02, BEG, 35+).
‘Supermarket, there wasn’t too much enforcement beyond a few signs’ (M11, WEG, 20s).
Local parks were mentioned as problematic because of being too busy, with groups of peo-
ple not being dispersed or controlled by the police, and for lack of maintenance; ‘too much lit-
ter’. This led people to find alternative green spaces, sometimes having to travel longer
distances, or to avoid visiting parks completely:
‘I didn’t go to the park anymore. Height of lockdown and it was a nice day, it was packed–peo-
ple playing football and people in the ground. So busy. So, I went to another place/park and was
busy as well. Nowhere to distance from people. . . didn’t see police around at all’ (O02, WEG,
40s).
In addition, restaurants, after they were allowed to open on 4th July, were perceived for
some as unsafe, leaving a few regretting their visit. Some indicated this was due to the lack of
use of facemasks, others due to the lack of distancing between tables, and the no recording of
customers’ contact details, as it was then required. As one commented: ‘I do expect a restaurant
to keep my details’ (M09, WEG, 65+).
Regarding support from statutory services, this was very limited for those who needed it,
leaving them unable to adhere with the norms as per guidelines. For example, a single mother
with underlying health conditions complained about the late distribution and ‘in-store only’
use of food vouchers (free school meals). Likewise, delay in responses was mentioned by those
living with a shielding person, where the delivery of food took around a month to get sorted,
leaving them feeling at risk when going shopping. A woman with mental health problems and
living alone was discharged from hospital at the beginning of mitigation measures and stated it
took six weeks for the hospital to get in touch and offer some support. She recalled being
scared and non-compliant during that period:
‘I had it tough because I have mental health issues so it [pandemic] made it worst [. . .] I was
discharged from hospital earlier than I should have because of the situation, and I didn’t have the
support. I was drop literally into lockdown basically [..] Yes, at the begging I was like no one is
gonna force me, no one is gonna police it. I thought, how can you make me stay at home? I’ve got
no disease; I know I am disease free. It did take three weeks to sink in’ (F02, AEG, 35+).
Local area perceptions across all age groups indicated a concern about people not comply-
ing with SD rules, in particular after the relaxation period. Middle age and older groups con-
sidered this an issue with young people gathering in parks or not physically distancing when
in shops or in the street. Many informants felt a lack of policing and enforcement of rules as
problematic, while others were concerned about a perceived sense of ‘normality’ in the behav-
iours of local residents:
‘People don’t wear masks, lots of people are not social distancing. People think is over’ (F01,
WEG, 70s).
‘There is a sense of normality; even in the media referring to ‘during the pandemic’ as if it’s
over! That’s interesting language, I think, because I don’t think is over at all.’ (M10, WEG, 60s).
Discussion
This study identified individual, interpersonal and community level factors associated with
intentional and unintentional non-adherence to SD rules during the first ‘lockdown’ and
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relaxation in a cross-sectional North London sample. To our knowledge, this is the first
mixed-methods study on SD measures combining a survey with in-depth interviews. The
explanatory sequential design allowed for an integration of qualitative data to offer a deeper
understanding of quantitative findings: first, by contributing to our identification of uninten-
tional non-adherence behaviours, which data collected in the survey made it difficult to objec-
tively measure; second, by identifying new emerging themes related to intentional non-
adherence behaviours.
The additional detail gained from the qualitative data demonstrates aspects that are unique
to a population group that could be broadly defined as being able to stay at home (able to work
from home or retired), with lower caring responsibilities outside the house, largely not vulner-
able to COVID-19, and who were exceptionally relying on statutory services. Additionally, it is
important to consider that the relaxation period introduced significant changes to SD rules
and that interviews took place between two and three and a half months after completion of
the survey.
Participants’ accounts revealed different challenging situations experienced both during full
‘lockdown’ and the relaxation of rules, which we have organised, following the Social Ecologi-
cal model, at the intersections of individual, interpersonal and community levels. The most
frequent act of intentional non-adherence, as reported in the survey (on average 1.92 times)
and interviews, was going out for non-permitted reasons (time and frequency of exercising
and not staying local), often weighed against psychological factors (self-efficacy) that affected
their confidence to staying at home i.e. feeling confined. The second most reported act of
intentional non-adherence in all groups was at the interpersonal level; meeting family or
friends they did not live with (at least once during lockdown and more than once during relax-
ation), as initially identified in our survey findings (average 0.67). Survey data reported that an
additional level of support from friends increased the odds of intentionally not adhering to SD
rules by 16%, which is further explained in the qualitative data where participants felt a strong
emotional support from friends and family, and justified breaking rules due to ‘missing social
interaction’ with loved ones, more likely reported after the relaxation period. Indeed, some
participants stated that groups of friends agreed to meet up under certain rules (decision-mak-
ing processes) which meant a deliberate contravention of guidelines. The perceived adverse
emotional impact of SD rules and non-adherent behaviours has been reported in previous
reviews [33] and studies [8, 34]. It is worth noting that a study from Quebec [35] found emo-
tional factors as a non-significant predictor of adherence to SD norms, but it did find indepen-
dent predictors of adherence in civic duty (protecting others), protecting the vulnerable, and
social norms (others respecting the rules). Whilst a belief in civic duty relies upon consistent
messages and trust in governments, lack of trust may affect the relative influence of other psy-
chological factors, leading to a breakdown in known behavioural associations such as a per-
ceived threat and response efficacy (believing measures are effective) in the adoption of
protective behaviours [36]. In our qualitative sample, participants largely believed SD measures
were effective on their own, but the handling from the Government, especially regarding the
timing of their implementation (i.e. too late for full lockdown, too early for relaxation) along-
side other factors discussed below, led behaviours to be informed by individual risk assess-
ments/decision making, rather than ‘protecting others’.
Our multiple analysis identified that an additional level of agreement on a 7-point Likert
scale indicating trust in the Government decreases intentional SD infringements by 7.4%. The
qualitative data enabled us to identify two possible explanations for this. First, attitude (emerg-
ing theme–not queried in the survey) revealed a negative perception towards the management
of SD rules, in particular, after relaxation, which was informed by a lack of trust in Govern-
ment, confusion about the content of the rules (knowledge), and a perception of conflicting
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messages, i.e. contradiction between what was permissible to do and not. Second, this negative
attitude led, in turn, to a decision-making process (emerging theme) whereby individuals
reported making their own evaluation about what was ‘reasonable’ or ‘safe’ to do in a particular
context. The interaction of these variables allowed us to identify this as a key explanatory fac-
tor, where lack of trust in the Government and confusion about rules informed a negative atti-
tude and induced an individual decision-making process where, in many instances,
intentional non-adherence took place. These behaviours remind us of the importance of gov-
ernments in maintaining confidence and public trust in their management of the pandemic,
yet evidence indicates that UK politicians have foundered in this key area with people’s trust
declining from 66% by mid-April 2020 to 39% in early June and to 30% by mid-September
[37].
There was a considerable level of support provided by interviewees to their communities,
through engagement with Mutual Aids groups or running errands for neighbours, especially
during the lockdown period. Interestingly, for the young group, this reflected an increased
sense of community and prosocial values (social responsibility) although, at the same time, we
found that this was not always associated with ‘protecting the most vulnerable’. This unin-
tended non-observance of the rules where some volunteers reported going out for non-essen-
tial reasons and being symptomatic at different points, is similar to other UK surveys where
low adherence was associated with people engaged in community work while having COVID-
19 symptoms [8] or not [38].
At the community level, the qualitative data identified another unintentional non-adher-
ence behaviour, lack of control over others distancing in the community. Most of the infor-
mants reflected on their inability to keep 2 mts. distancing from people when shopping in
local convenience stores and supermarkets. Parks were also identified as overcrowded areas,
including lack of maintenance and policing to disperse groups. Environmental constrains also
included restaurants and pubs, which were questioned for their lack of observance of the rules
(wearing masks, contact tracing, distancing in indoors) leaving many feeling unsafe and unin-
tentionally breaking the 2 mts. rules. In addition, there was clearly a reported negative percep-
tion of people’s lack of compliance in the ‘local area’, also found in a study from Islington and
Camden [39]. Our qualitative data suggested that participants more often perceived lack of
adherence in the ‘local area’ in comparison to ‘neighbours’, thus resonating with studies argu-
ing for the need to consider the spatial proximity variance in behaviours affected by social
norms [40]. This may explain a counterintuitive finding observed in our survey indicating that
an increased normative pressure from neighbours was associated with intentional non-adher-
ence to SD rules. Furthermore, local area lack of compliance (not queried in the survey) may
also influence intentional non-adherence behaviours, as other studies have reported [35, 41],
and similarly in other social situations when adherence to a required behaviour is conditional
on others doing the same.
Implications
Building trust in public health measures might be challenging for the implementation of future
SD measures or other protective measures, such as vaccinations, whose effectiveness depends
on people’s behaviours. Reports have shown [42–45] that the UK Government’s centralised
management of the pandemic, from decision making and communication to the roll out of
test and trace, has undermined engagement with local health authorities and communities.
Partnerships with local communities, early development of strategies for community participa-
tion, and then frequent priority needs assessments to strengthen community engagement and
support could provide communities with the tools to comply with the guidelines, whilst
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increasing acceptability. [Factors addressed: lack of trust in Government; individual decision-
making; absence of statutory support].
Parallel to partnership working, public health messaging should emphasise prosocial behav-
iours and responsibility for the community, especially protecting the vulnerable, tailoring mes-
sages to young adults who may underestimate the risk of spreading the disease. [Factors
addressed: Supporting others and feeling low risk].
It is also recommended that Environmental Health officers should work with local small
businesses (corner shops), pubs and restaurants to advise on SD practices and practical protec-
tive behaviours, ensuring they are COVID-secure. Whilst it is important to do so by engaging
with businesses’ concerns, it is also relevant that environmental health officers have enforce-
ment powers to close business when failing to comply. [Factors addressed: Environmental
constrains and lack of compliance in local area].
Finally, further research is needed to develop a validated scale of non-adherence behaviours
to SD measures, which should be grounded in a rounded understanding of individuals’
experiences.
Conclusions
Our findings have identified ways in which non-adherence to SD rules can be intentional and
unintentional and can be underpinned by factors occurring at different levels; individual,
interpersonal, and community. In particular, our findings highlighted the importance of fac-
tors beyond people’s control and others that involved conscious decision-making, both result-
ing in a reduced likelihood to adopt recommended behaviours. Whilst all these factors are
modifiable, our findings indicate that non-adherence can be improved by partnerships with
local communities to build trust in SD measures; tailored messaging to young adults emphasis-
ing the need of protecting others whilst clarifying the risk of spreading the virus; and by ensur-
ing COVID-secured environments through the work of environmental health officers.
Strengths and limitations
The mixed-methods approach allowed a nuanced understanding by integrating a predictive
quantitative model with inferences from participants’ past experiences of behavioural non-
adherence. However, there are known limitations to this type of research design. In particular,
the challenge of attaining true integration over two large data sets. To overcome this barrier,
our qualitative data was derived from the findings of the quantitative survey, so it was possible
to integrate the two data sets and findings together by organising it into the different levels of
the Social Ecological Model that guided our theoretical approach for both sets of data
collection.
Our study was restricted to those living in North London boroughs and behavioural adher-
ence of people living in other parts of London and England might have been different. Further,
although our qualitative sample offered a more balanced representation of population groups,
in the survey, men and BAME groups were underrepresented, thus caution is needed in gener-
alising quantitative findings to the North London population of interest.
Self-report surveys and interviews are subjected to biases including recall bias (forgetting
about breaking the rules) and social desirability bias (not admitting to breaking the rules).
Potential interviewer bias was mitigated using a reflexive interviewing approach, whereby hon-
esty in the responses provided was encouraged through a non-judgemental attitude, by ensur-
ing participants understood the questions being asked and the interviewer double checking
responses at the end, when necessary.
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